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Abstract 
The cointegration test, ECM model, impulse response function and other econometric methods are used in this paper 
to analyze the impact of coal prices fluctuations on the effectiveness of CPI and its delay impact. The results show 
that there is a long-term equilibrium relationship between coal prices and the CPI in China. The effectiveness of coal 
price fluctuations on the CPI is about 0.157% in the long run, and if the short -term fluctuations deviate from the long-
term equilibrium, the model of coal prices and CPI will adjust from non-equilibrium state to equilibrium state by -
0.03. From the impact of delay, the fluctuation of coal prices does not have long-term impact on CPI: the first phase 
of the performance is not obvious, the strength of innovation impact shows then, and it reaches the peak in the third 
period. The results from the variance decomposition have got the similar conclusions. Based on the conclusions, 
several corresponding policy recommendations are put forward in this research. 
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1. Introduction  
The coal industry is a leading industry of China’s energy and influences the lower supply chain and 
therefore the entire China Economy. The coal price fluctuation entails numerous industries with long 
industrial chain and strong conducting effect. The price fluctuation firstly will trigger the price fluctuation 
in industries such as power, chemical, metallurg ical and architecture, etc. These industrial price 
fluctuations will further conduct to all related industries and boost the price of production price and PPI. 
Due to the sensitivity of upper industrial price to lower expendable price, the increasing production cost 
of upper industrial price will be reflected through the industrial value chain on the increase of 
merchandise price and further lead to the increase of CPI and influence every aspects of national 
economy. Research on the conducting effect of coal price fluctuation on the merchandise price level of 
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China will reveal the conducting effect and the conducting time -lag of coal price fluctuation on the 
merchandise price level of China, having positive theoretical and practical significance. 
2. Literature review 
Recently, both domestic and overseas researchers made profound researches on the influencing effect 
of energy (oil) price fluctuation on merchandise price. Most researchers discovered that, energy (oil)price 
fluctuation had a positive long-term equilibrium relationship on a nation’s merchandise price level  
( Darby, 1982; Culado and Gracia;2003;CuÌado;2005;Cologni and Manera2008)[1]-[4]. Some researchers 
further made some quantitative measures to a nation or many nations’ data and summarized the 
proportion of the variation of merchandise price caused by energy (oil) price  ( Li Liang,1993;Zhou Mo 
and Yin Jianping,2007; Sun Wencun,2007;Chen,2008) [5]-[8]. Also, some scholars measured the short-term 
effect of energy (oil) price fluctuation on merchandise price, e.g., Yang Liu, Li Li(2006)9] made an 
empirical study on the effect of China’s energy price fluctuation on economic growth and inflat ion based 
on the time serial data in the period 1996 -2005. the evidence indicate that, in China, there are some long-
term equilibrium between real GDP, energy price and inflation and also, there are some short -term 
negative impacts of energy price fluctuation on economic growth, which was the cause of this round of 
cost driven inflation. Some scholars measured the conducing effect of energy (oil) price fluctuation and 
meanwhile analyzed the conducing time lag of the price, e.g., Lin Boqiang(2009)[10] used the input-output 
price model to simulate the extent of average price increase caused by energy price increase u nder the 
regulated and unregulated scenarios. The results revealed that the increase of energy price will have an 
obvious impact on PPI after lagged 6 months whereas the impact of energy price increase on CPI is rather 
weak and did not show statistical significance in lagged time. 
To conclude, both researchers domestic and overseas made extensive researches on the effect of 
energy (oil) price on a nation’s merchandise price and revealed some outcomes that can be used as 
reference. However, related researched do not underline the consumption and production characteristics 
of the coal energy, which is the cornerstone of China and the study of the effect of China coal price 
fluctuation on merchandise price are main ly descriptive and lack quantitative support. A iming at this, this 
paper made some research from the perspective of effect size and effect time lag on the effect of coal 
price fluctuation on China merchandise price taking into account the characteristics of coal energy 
production and consumption. The research is of positive value and political reference under the 
background of China’s current economic system and coal industrial integration. 
3. data processing and test 
3.1. Data processing 
This paper selected CPI and COP index data from Jan. 2002 to Oct. 20 10 originated from China 
Economy Website industry database and China Commerce Department Website. Before data processing, 
firstly, convert the month to month national CPI and year to year coal price index to data based on Jan. 
2002a. due to the unavailability of month to month data of coal price index, this paper first convert the 
year to year data in  to “Quasi-fixed-base ratio” data based on the year 2002, and convert into fixed  based 
ratio data based on Jan. 2002(Lin Boqiang,2009)[10]. 
To eliminate the seasonal variation factors in  monthly data time serial and hence manifest the trend 
and cyclic factors latent in the  serial, this paper used Eviews6.0 software and adopted the  CensusX12 
method to make ad justment to COP and CPI and got season adjusted serial and plotted logarithmically  to 
the data and got serial Ln(COP), Ln(CPI). 
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3.2. Unit root test 
When conducting unit root test, we first select the appropriate model by observing the curves of all 
time serials and get the preliminary judgment of whether there are some constants or time tendency exists 
and further finalize the form of the model. Finally, use AIC princip les to set the optimal lag order of the 
model. 
Table 1. Unit root test results 
variable ADF statistics critical value under 1% significance level  AIC principle conclusions 
Ln(COP) -0.5004 -3.495 -5.309 nonstationary 
ΔLn(COP) -3.916 -3.495 -5.323 stationary 
Ln(CPI) 0.637 -3.494 -8.802 nonstationary 
ΔLn(CPI) -8.225 -3.494 -8.109 stationary 
We can draw from the unit root test result(see Table1) that, the orig inal serials of variable Ln(COP),  
Ln(CPI) are both nonstationary serials, however, after the first-order differences all become stationary 
serials. Because the three serials are same -order single integral serial, we can further test the long-term 
equilibrium relationship between all variables. 
4. Cointegration test and Error Correction Model construct 
4.1. Cointegration test 
Due to the sensitive response of cointegration test to the test equation’s lag order, to begin with, this 
paper established the VAR model and ascertained the by AIC principles. The results indicate  that, the 
optimal lag o rder of the VAR model constructed by Ln(COP)and Ln(CPI) is 3, therefore, the lag order of 
the cointegration equation difference is 2. 
Table 2. Ln(cop), Ln(cpi) cointegration test results 
Ho H1 tranceO  5ˁ critical value  
r˙0 r>0 31.155 25.872**  
r˘˙1 r>1 7.112 12.518  
From the above test results we can see that, under 5% significance level, if the original hypothesis r=0, 
the test value of the model tranceO  will be greater than 5% crit ical value. Therefore, the trace test indicates 
that, less than 5% significance level, the cointegration equation exists. According to the  cointegration test 
results we can estimate that, there are at least one cointegration relationship between Ln (COP)and 
Ln(CPI). 
4.2. Error Correction Model construction 
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1   tt yecm E  refers to the ECM, reflecting the long-term equilibrium relationship between variables; 
coefficient matrixa  reflects the adjustment speed of adjusting to the equilibrium status when the 
variables deviate from long-term equilibrium;
0E refers to the constant, p  is the lag order˗ y  refers to 
)ln(cpi .                                                                                                                                                                            
This paper used EVIEWS6.0 to establish an Error Correction Model(ECM) between Ln(COP)and 
Ln(CPI): 
                                              
 
290.419log  likehood   024.8 AIC   870.7 SIC                                                    (2)   
From formula(2) we can draw that: in long-term equilibrium equation, the coal price coefficient is 
0.157, reflect ing the long-term effect size o f the coal price fluctuation on China’s CPI index and 
measuring the elastic influences between coal price and the CPI index. When the coal p rice varies 1%, 
the CPI price will fluctuate 0.157%. in  the mean time ,this model also manifest the influence of short -
term fluctuation, i.e., the respective effects of the variat ion of CPI index and China coal market price 
index of last month on CPI in the current month are 0.144 and -0.042. Whereas the respective effects of 
the variation of the CPI index and China coal price index in phase 2 on CPI in the current month are 
0.004 and -0.039. Meanwhile, the model reflected the adjustment magnitude of deviat ing from long-term 
equilibrium. When the short-term fluctuation deviates from long-term equilibrium, the model of coal 
price and CPI will be ad justed from non–equilibrium status to equilibrium with the adjustment 
magnitude of -0.032. 
5.  Impulse response function and variance decomposition 
5.1. Impulse response function 
According to SIMS (1986) adjusted likelihood ratio test, we choose the lagged 2-order VAR model, 
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Fig.1: impulse response of CPI to coal price 
Table 3. Impulse response function value in Phase 1-10 
phase COP to CPI COP to PPI phase COP to CPI COP to PPI 
1 0.037 0.142 6 0.047 0.369 
2 0.092 0.233 7 0.033 0.375 
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4 0.077 0.331 9 0.003 0.375 
5 0.062 0.355 10 0.001 0.371 
From Fig.1 and Table3 we can see that, the impact of CPI on coal price variat ion within one standard 
deviation is relat ively small. In the beginning, the impact is weak, afterward, the intensity of the impact 
becomes greater and reaches a peak in the phase 3 and then diminishes till near zero in phase 9. The 
memory of the impact of CPI on coal price is rather weak. The impact  is obvious in the ten phases. After 
the ten phases, the intensity of the impact will d isappear. In conclusion, during Jan 2002 to Oct 2010 in 
China, the increase of coal price has a rather small impact on CPI and also do not have a long-term 
memory. 
5.2. Variance decomposition 
Variance decomposition denotes, when a variable in  the system is impacted by a un it, reflecting the 
interaction degree of vectors in the form of percentage of variable predict ion error variance. Variance 
decomposition provides another method to depict system dynamic changes. The impulse response 
function traces a system’s effect on an endogenous variable, whereas variance decomposition is the 
contribution of decomposing all the system prediction mean square errors into variable impacts. 
Table 4.  The contribution of COP variance to the variance of CPI and PPI 
Phase Variation of CPI(st.d) Contribution of COP to the variation of CPI(%) 
1 0.004361 0.718152 
2 0.006666 2.194282 
3 0.008525 2.471790 
4 0.010153 2.320485 
5 0.011644 2.046878 
6 0.013044 1.760058 
7 0.014382 1.499097 
8 0.015673 1.276884 
9 0.016927 1.095821 
10 0.018154 0.953977 
From Table4 we can see that, the variance influence of coal price fluctuation on  CPI is rather s mall. 
The phase 1 contribution rate of coal price fluctuation on CPI is merely 0.72%. The value gets larger 
afterward; however, the peak is only 2.47%. Similar conclusions can be drawn from impulse response 
function. 
6. Conclusions and recommendations 
6.1. Main conclusions 
(1) Coal price fluctuation has a certain conducing effect on China’s CPI. From the view of long-term 
effect size, coal p rice fluctuation and CPI are positively correlated. As far as the long -term equilib rium 
equation is concerned, as coal price fluctuates 1%, given other conditions unchanged, CPI will vary 
0.157%˗From the v iew of short-term magnitude, the effect of the variation o f CPI in last month on CPI 
of this month is 0.144. EVC indicate that, when short-term fluctuation deviates long-term equilibrium, the 
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model constructed by coal price and CPI will adjust from non –equilibrium status to equilibrium with the 
adjustment magnitude of -0.03. 
(2) From the perspective of the conducing time lag of coal price fluctuation on Chin a merchandise 
price, the impact  response of coal price fluctuation on CPI is rather s mall and do not have a long -term 
memory. In the beginning, the impact  is weak, afterward, the intensity of the impact becomes greater and 
reaches a peak in the phase 3 and then diminishes till near zero in phase 9. From the variance 
decomposition results, similar conclusions can be drawn as well. The phase 1 contribution rate of coal 
price fluctuation on CPI is merely 0.72%. The value gets larger afterward; however, the pea k is only 
2.47%. 
6.2. Recommendations 
 (1) perfect the coal price early warning  mechanism and establish the coal price future market . Due to 
the profound implications of coal price fluctuation on China merchandise price and lower industries, we 
should make relentless efforts to make the coal price early warning system flawless. Once the coal price 
fluctuate, corresponding early warn ing measures should be taken to start the fast response mechanis m and 
use the conducing lag before the effective delivery of coal p rice fluctuation to CPI to avoid the overly rise 
and fall of merchandise price and diminish the negative impact to China economy. 
(2) increase the science and innovation input to the lower industries and improve their adaptability to 
the coal price fluctuation. Because coal price fluctuation will firstly make some implications on the lower 
industries, if the lower industry is weak in scientific and innovation ability, the increase cost of coal price 
is difficult to diluted, only causing further cost driven inflation. 
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